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ABSTRACT 
This study examines and compares the Hedging Effectiveness (HE) of using 
stock index futures as a hedging tools in both the Hong Kong and the U.S. stock 
markets for the financial year 1998-1999. Hedging effectiveness was defined as the 
ability to reduce the variance of portfolio return. Daily portfolios were formed by 
randomly selecting 5%, 10%, 15% of the constituent stocks from the Hang Seng 100 
Index (denoted as HSI 100) and Standard & Poors 500 index (S&P 500). By 
constructing the hedged and unhedged portfolios for five trading days, the hedging 
effectiveness between Hong Kong and the U.S. were compared. Results show that it is 
more effective to use stock index futures as a hedging tool in Hong Kong than in the 
U.S. Such results could be have been due to a variety of reasons. Namely, the 
differences in the correlation between the index and the underlying futures, the 
volatility of interest rates, the selection of risk free interest rate and the high variation 
in the equilibrium price relationship between cash and futures in the U.S. market. 
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With the emergence of numerous financial derivatives, the use of these 
derivatives became more popular for institutional and sophisticated investors. 
However, to individual investors, they usually have a misperception that these 
financial instruments are tools for speculation due to their highly-levered nature. 
Moreover, individual investors always believe that these financial instruments will 
ultimately increase their risk exposure and they lead to the conclusion that derivatives 
are all high-risk vehicles. However, to the surprise of many investors, the fundamental 
purpose of financial derivatives is to control risk instead of solely boosting the risk 
level unilaterally. 
It cannot be denied that financial derivatives can raise the risk exposure of 
investors' portfolios, thus making the portfolios riskier if they are used for speculation 
purpose. However, if the objective of the investor is to keep the risk level down, 
financial derivatives can be used for hedging in order to reduce the risk exposure. 
The existence of financial derivatives greatly improves risk management in 
portfolio management. Investors can freely choose their desired level of risk and 
return as so to maximize their utility. For different investors, they may have 
heterogeneous preferences over the tradeoff between risk and return, thus they will 
prefer different combination of risk and return according to their own preferences. 
The most common use of these financial derivatives is in hedging. In every finance 
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section of the newspaper, the term hedging always appears in the content of the 
articles. The basic idea of hedging is to lower the risk due to the fluctuation of the 
market. For instance, an investor holds a portfolio of stocks and he wants to liquidate 
his stock portfolio next month. With the fear of the drop in stock prices, he decides to 
short futures contracts such that the return gained in equity will be offset by the loss in 
future market, and vice versa. As a result, the return of his portfolio can be secured 
without being subjected to the movement in the equity market. 
The increasing importance of hedging strategies triggers our interest to 
further investigate the use, the technique, and the effectiveness of it, particular for 
those prudent and risk-adverse investors. In an ideal situation, investor expects 
portfolio risk could be completely eliminated by deploying appropriate financial 
instruments. Although it just converts the risk from market risk to price risk, which 
will explained in detail in the next section. In trading financial instruments, the 
investors will inevitably encounter a number of risks. It includes Credit risk, 
Operation risk, Liquidity risk, Legal Risk, Market risk, and Model riskV 
Credit Risk 
Credit Risk is the risk (broadly defined) that the counterparty to a derivative 
contract will fail to fulfill its obligations under the contract. In futures contract 
transaction, the credit risk is not transferred to the counterparty, but to those financial 
intermediates, which take up the credit risk of its clients. Therefore, financial 
1 Hull, J.C., 1997, Options, Futures and Other Derivatives, New Jersey, USA: Prentice Hall， 
3rd ed. 
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intermediates always require their clients to have securities pledged to them in order 
to ensure investor's investment liability. 
Operational risk 
Operational risk is resulted from the errors that can be made in instructing 
payments or setting transactions. 
Liquidity risk 
Liquidity risk is associated with the inability of a firm to fund illiquid assets. 
Legal risk 
Legal risk is the risk that derivative contracts will not be legally enforceable. 
Market Risk 
Market risk is one form of risk to which participants are subjects in financial 
markets. Risk comes in many forms and is often defined as the probability associated 
with a loss. The most common classifications of risk are based on the nature of the 
underlying uncertainty. It involves the uncertainty of earnings resulting from changes 
in market conditions such as the asset prices, interest rates, volatility, and market 
liquidity. Market risk can be absolute or relative. Absolute market risk estimates a 
potential total loss expressed in currency term, for example, Dollar at Risk. Trading 
managers focus on how much they can lose over a relatively short horizon such as one 
trading day. This is called Daily Earning at Risk. Relative market risk measures the 
potential for under performance, i.e., estimated tracking error, against a benchmark. 
The investment management industry uses this version of market risk. 
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Model risk 
Model risk is (particularly important for derivatives) the risk arising from the 
need to use inherently imperfect theoretical models for valuation and risk 
management of futures price. 
In order to secure the return of the portfolio, the easiest way to do it is to 
liquidate the position and hold cash to get rid of all the market risk. However, due to 
whatever reason, an investor may not want to liquidate his portfolio. In the presence 
of capital income tax, whenever investor liquidates a stock portfolio, he should be 
subjected to tax. Secondly, if there is problem in liquidating the portfolio, such as 
liquidity problem, the investor may not be able to liquidate his portfolio. Since 
liquidating the portfolio may not be the desirable strategy in certain circumstances, 
using futures contract to hedge the portfolios return may be the optimal strategy for 
the investors to protect them from the market risk. 
Those large institutional investors commonly use the futures contract to 
hedge against portfolio return. Up to the now, the infrequent use of hedging to control 
market risk by the retail investors mainly is driven by the retail investors' inadequate 
knowledge on the function of futures contracts. In this report, the effectiveness of 
futures hedging strategy will be studied in detail. The hedging effectiveness measures 
the reduction of risk between a naked portfolio and a hedged portfolio. The higher the 
hedge effectiveness ratio, the more powerfiil of using futures contract to trim the risk 




The main purpose of this report is to have a more in-depth analysis on the 
effectiveness of the minimum variance hedging strategy commonly used by investors. 
There are several approaches of hedging. It includes minimum variance, optimal 
Value at Risk (VaR) and delta Hedge. For the first two hedging strategies, the hedging 
instrument can simply use futures contracts. However, for the delta hedge strategy, it 
needs to make use of combination of equities and options. The selection of hedging 
instruments relies very much on their liquidity and availability. Since the Hong Kong 
options market is still in its infancy, in this report the discussion will focus on using 
futures contract as hedging instruments to give protection to the portfolios. In this 
section, the theory and the application of optimal VaR strategy and minimum variance 
strategy will be explained in further detail. 
Value at Risk fVaR) 
Value at Risk (VaR) is an application of the principles of modern portfolio 
theory to the problem of risk assessment and risk management for a financial 
institution. VaR has been popularized by J.P. Morgan RiskMetrics system^ 
2 Jacques, L., and Lisa, M.，"Introduction to RiskMetrics." JPMorgan Risk Management 
Report, (21 November 1995): p. 1-7. 
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VaR has gained acceptance in world financial markets as the most 
appropriate risk measure. It measures the worst-case expected loss of a portfolio over 
a given holding period (say, one day) at a specified confidence level (say 99%). For 
instance, a portfolio whose VaR is $10 million over a one-day holding period, with a 
99% confidence level, would have only a 1% probability of suffering an overnight 
loss greater than $10 million. Among the methodologies used to estimate the VaR of a 
portfolio, simulation methods (historical and Monte Carlo) are the best choices, 
especially when portfolios with options or instruments with embedded options are 
analyzed (Marcos Duarte) [1998]). 
VaR uses an estimate of the standard deviation of the return on the whole 
portfolio, and normal distribution of the return is assumed. 
The computation of VaR is as follows: 
VaR= a * s * (T/365)^^^ * value of the portfolio, 
In which a is the standard deviation of return of the portfolio, 
T is the number of calendar days, 
and s equal to the value of tail in a normal distribution of certain percentage. 
For instance, if s the confidence level to be 5%, the value of s will be 1.645. 
If the confidence level is set at 1%, the value of s will be 2.326. 
A simple example will illustrate this concept more clearly. 
If the annual standard deviation of the $100 million portfolio is 20%. 
Suppose T=l, the 5% VaR will yield 
VaR = 0.2X(l/365f^ x 1.645xlOOmillion = inilmillion. 
3 Antonio Marcos Duarte Jr. "Optimal value at risk hedge using simulation methods." 
Derivatives Quarterly (New York), Issue 2, 5(Winter 1998): p.67-75. 
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(1，5%) 
Suppose T=l, the 1% VaR will be 
VaR = 0.2 X (10/365)'/' x 2.326 x lOOmillion = l.lOOmillion . 
(10，1%) 
However, if an investor hold a portfolio of equity, the calculation of the 
standard deviation of the portfolio would require lot of data. The most common tools 
to calculate the standard deviation of a portfolio is to use the estimates of the 
individual asset volatility and all of the correlation. For instance, if the portfolio 
comprise of 60 assets, it should have 60 volatilities and 1770 (60C2) correlation. 
If Wi = the fraction of the portfolio value held in asset i, 
Qi = the volatility of asset i, and 
pij = the correlation between asset i and j, 
Then Standard Derivation of the portfolio, Op, is: 
N N N i 
i=l i=l j^i+l 
Minimum Variance 
There is no doubt that the use of VaR to form a hedge position started to gain 
popularity, but the use of traditional hedging methodology, minimum variance, is still 
not obsolete. The following section will examine how a fotures hedge can be set up 
and managed. There are two ways to set up a minimum variance hedging position, 
which are dollar equivalence and statistical hedging. 
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Dollar equivalence 
The idea is very simple. An investor holds a portfolio of stocks in May and 
the value of the portfolio increase by $10,000 in June. Assume the investor want to 
secure the value of its portfolio, then he should buy/sell certain number of futures 
contract such that the value of the future contract fall by exactly $10,000 from May to 
June. As a result, by holding appropriate number of futures contract, the investor can 
therefore lock up the value of his portfolio at the desired level. 
Statistical Hedging 
The dollar equivalence sets out the principles of hedging with futures when 
changes in the values of the cash position being hedged and the futures contract to be 
used in the hedge could be assumed to be perfectly correlated. On the contrary, one 
generally needs to worry about the variation between the cash position being hedged 
and the underlying asset of the futures contract. For example, when S&P500 index 
futures are used to hedge a stock portfolio that is set up to match the S&P 500 index 
precisely. When futures and spot are imperfectly correlated, optimal hedge design can 
no longer be based on dollar equivalence. A statistical approach is needed to 
determine how risk and return will behave in a hedged position and how to select the 
hedge ratio that offers the best combination of expected return and risk exposure. 
Risk and Return in an Imperfect Hedge 
In a perfect hedge position, the tradeoff between return and risk, expected 
return and standard deviation, lies on a straight line where there is perfect correlation 
between cash position and the future contract, see figure 1. 
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Figure 2 
Risk - Return Tradeoff in a Perfect Hedge 
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In the later section of this report, there will be comparison between the ideal 
hedging scenario and the actual hedging situation. 
Expected return and standard deviation in a hedged position 
Generally speaking, the change in portfolio value over the hedging period on 
a per index share basis, is stated as 
厂 ( S i - �A V 
Where Rs is the return on the cash position, defined here as the change in the 
price per share, So is the price at time 0 (the index level at the beginning of the 
10 
hedging period) and Si is the price at the end of the hedging period. The expected 
return on the cash position is denoted as E(Rs) and the standard deviation as as, and 
the expected return on future is defined similarly as E(Rf) and the corresponding 
standard deviation as Cf. The change of the future price can be expressed as the 
holding return of futures contract. 
Where Fi is the price of the future contract at time 1 and Fo is the price at the 
beginning of the hedging period. 
Finally, the statistical relationship between the random price changes for the 
cash index and the future is defined as correlation coefficient p, such as, 
Correlation [Rs, Rf] = p. 
The return of the hedged position can be defined as 
where h is the hedge ratio of the position. 
As mentioned, the future position will be opposite to the cash position. Thus 
if h is positive, there should be a short position on the index futures while a long cash 
position. 
The expected return on the hedged position is 
E[R,] = E[R,]-hE[R^ 
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The variance of the hedge is 
where correlation coefficient = p 二 j , . 
Risk and Return in an Actual Hedge 
In the above, the ideal case where the relationship between risk and return 
lies on a straight has been illustrated. However, a number of scholars, Graham and 
Jennings (1987)4, Howard and D'Antonio (1984^ 1987^), used the actual data to 
estimate the relationship between the risk and return of the hedged position, by using 
S&P500 futures to hedge against S&P500 index portfolio. The risk and return tradeoff 
curve for this hedge is plotted in Figure 2. 
4 Graham, D.，and Jennings R. "Systematic Risk, Dividend Yield and the Hedging 
Performance of Stock Index Futures." Journal of Futures Markets (New York), 7 (Feb 1987): p. 1-13. 
5 Howard, C., and D'Antonio, L. “A Risk-Return Measure of Hedging Effectiveness." 
Journal of Financial and Quantitative Analysis (Seattle), 19 (March 1984): p. 101-112. 
6 Howard, C.，and D'Antonio, L. "A Risk-Return Measure of Hedging Effectiveness: A 
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Figure 2 
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An unhedged position - long the S&P 500 index portfolio by itself, h=0 ~ 
would have generated the highest mean return but the highest variability from day to 
day. Shorting S&P futures would have reduced both risk and return, as in the perfect 
correlation case in Figure 1. However, as more and more futures contract are sold, the 
standard deviation of the hedge return reaches a minimum, at which point there is still 
a substantial amount of risk, and then it begins to rise again. Since the futures and the 
cash are imperfectly correlated, it is not possible for a hedge to eliminate all of the 
risk. The unhedgeable standard deviation is known as the basis risk in the hedge. 
There is a minimum risk hedge ratio, which is denote by h*, and represents 
the limit of risk reduction. If more futures contracts are sold, the mean hedge return 
will continue to fall, because during this period the future price (short position) had a 
Reply." Journal of Financial and Quantitative Analysis (Seattle), 22 (Sept 1987): p.377-381. 
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tendency to rise on average. However, beyond a hedge ratio h氺，all of the hedgeable 
risk has been eliminated and selling extra futures contracts simply adds the risk 
associated with a short fotures position and increases the overall total standard 
deviation. 
Optimal Hedge Ratio 
The term h* always refer to optimal hedge ratio, yet the term is not 
appropriate. An investor who is completely risk adverse will give up any amount of 
expected return to reduce it and will always choose a minimum risk hedge. In fact, 
such an investor will never voluntarily hold an imperfectly hedged position at all, as 
long as completely risk free investments like T-bills were available. For normal 
investors, there is a subjective tradeoff between return and risk, such that the investor 
will accept greater risk if the compensation in terms of expected return is large 
enough. A very risk averse investor will demand a much higher return to take on a 
little extra risk, while a risk tolerant investor will need only a little more expected 
return to accept an increase in risk. 
This means that the minimum risk hedge may be less attractive than a 
partially hedges position as long as the expected return is higher when great risk is 
bear. Figure 3 illustrates how a truly optimal "utility maximizing" hedge might be 
determined. The indifference curve can represent the set of risk-return combinations 
that the investor finds equally attractive. The hedge that makes him best off is the one 
that lies on the highest indifference curve. 
14 
Figure 2 
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Practical hedge design seldom attempts to maximize utility in this way. The 
ultimate goal of hedging is felt to be finding the minimum risk position. However, this 
discussion does have a couple of practical implications. One is that while it is not 
possible to say in prior where the hedge that places a given investor on his highest 
indifference curve will lie, it will clearly be somewhere along the upper portion of the 
curve between the unhedged position and the minimum risk hedge. The folly hedged 
position will typically lie on the lower portion of the curve, and if so, it will be 
suboptimal for every investor. No investor should choose a hedge that would plot 
along the lower portion of the curve, since risk could be reduced and return increased 
with a different hedge ratio. 
Second, while overhedging is uniformly bad as a risk management strategy, 
but underhedging is not, reducing the hedge ratio below h* and moving upwards on 
the curve makes the investors better off than before. This is because the extra 
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expected return that can be earned by bearing more than the minimum amount of risk 
outweighs the added discomfort of a slightly increased standard deviation. It bring to 
the implication that if one is uncertain about what the correct h* is, due to uncertainty 
in the statistical estimation, it is better to prone on the side of underhedging than 
overhedging. 
Deriving Optimal Hedge Ratio h* 
One way to find out the optimal hedge ratio is by trial and error, however, it 
is quite time consuming. Instead, it is easier to derive the mathematical expression for 
it by minimizing the variance of the hedged position with respect to h. Calculus can 
be used to solve for h* by taking the derivative with respect to h in the following 
equation, and setting it equal to zero. The following questions show the derivation of 
the minimum hedge ratio. 
oh oh 
IVIG) - 2pGPf = 0 , 
07 CT, 
The minimum risk hedge is equal to the correlation coefficient between cash 
and futures multiplied by the ratio of standard deviations between cash and futures. 
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Computing the minimum risk hedge ratio by regression 
The previous section shows how to estimate the value of h* from the 
historical data, by simply computing the sample mean cash and futures price changes, 
their standard deviations and correlation. However, the computation may be very time 
consuming if the portfolio is consisted of a large number of stocks. For instance, if the 
portfolio is consisted of 60 stocks，the number of correlations will be 1770. To 
streamline the calculation process, standard linear regression can be applied to derive 
the optimal hedge ratio. 
In order to find out the relationship between an independent variable and a 
dependent variable, a simple regression can be run by, putting the independent 
variance into one side of the equation and putting the dependent variance into other 
side of the equation. 
Consider the following equation 
Y = a + bX, 
where Y is the "dependent" variable and X is the "independent" variable or 
"explanatory" variable. The observation of Y on date t (Yt) is related to the concurrent 
value of X (Xt) by the fitted line together with a residual random error et. 
The regression will estimate the value of a and b which minimize the sum of 
squares of the residuals within the sample. If X and Y are thought of as being random 
variables, then the regression can be decomposed into the variation in Y and into a 
portion that is matched by variation in X and a residual that is independent of X. If the 
residuals are small, there is close fit between X and Y. 
The constant term a，takes the mean of X and Y into account. 
Mathematically, a is the sample mean of Y minus b times the sample mean of X. The 
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slope coefficient, b, takes into account of both the correlation between X and Y and 
also the scale of the variations in X relative to those of Y Mathematically, b is given 
by 
By assuming Y is the return of the portfolio and X is the return of the futures 
contract, the term b will be totally equivalent to the optimal hedge ratio h*. 
From the regression analysis, it comes up with two sources of the 
explanation of the data. The R? (R-squared) statistic tells what fraction of the variance 
of the dependent variable is related to the X variable. If the is 0.91, it means that 
91% of the variance of the movement of the dependent variable can be explained by 
the independent variable. On the other hand, it means that there are 9% of the changes 
of the dependent variable cannot be explained by the model. Going back to the 
hedging model, an index foture hedge could have eliminated 91% of the variance of 
the unhedged index portfolio. 
The second source of information that can be derived form the regression 
analysis is the 'standard error of the regression", sometimes called the "residual 
standard error". This is the standard deviation of the residual term in the regression. It 
measures the part of the Y variable's variation that is not matched by the X variable 
and the standard error of regression gives the standard derivation of the minimum risk 




In the above section, it mentions that the residual standard error is a good 
measure of the basis risk, however, an investor may question why he has to take the 
basis risk into consideration. After an investor goes into a hedged position，he expects 
that the cash and the futures markets will go to the way that he expects. However, the 
movement of the cash and future price may not align according to their previous 
records. In other words, the relationship between the cash and future in the market 
could change. 
This result, that a futures hedge offers protection against a general price 
change but exposes the hedger to the risk of a change in the relative price of futures 
versus cash, is the norm of the hedging. The discrepancy between the futures price 
and the price of the underlying is traditionally called the “basis，，，and random 
fluctuations in the basis impart “basis risk” to a hedge. It is often stated that in a future 
hedge, the hedger exchanges absolute price risk for basis risk. As a difference in 
prices, the “basis” could be defined either as futures minus cash (Ft-St) or cash minus 
futures (St-Ft). 
The term basis risk refers to any price risk on the cash position that cannot be 
hedged with the futures contract that is used. This includes fluctuation in the price 
relationship between the future and its underlying asset, as well as the changes in the 
relative prices of the underlying for the future and the cash position being hedged. As 
basis risk is so critical to affect the effectiveness of hedging strategies, in the 
following, the sources of basis risk will be further discussed. 
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Sources of Basis Risk 
Variation in the equilibrium price relationship between cash and futures 
A major source of this kind of basis risk is interest rate fluctuations. For most 
of the futures markets, there is an equilibrium relationship between the futures price 
and the price of the underlying asset that depends on the net cost of carrying an 
inventory of the underlying cash asset until futures maturity. As maturity approaches, 
the difference between equilibrium value of the future and the current spot price drops 
to zero, which produces the convergence of the two prices. Thus, much of the change 
in the basis over longer time intervals is expected, based on the equilibrium pricing 
relationship between futures and cash. 
Some of the short-term fluctuation in the basis comes from changes in the 
equilibrium price difference between futures and cash, as when a change in interest 
rates alters the cost of carry. Much of the basis variability in markets such as yen and 
gold futures, however, is simply random “noise”，that is short term fluctuations that 
are subsequently reversed. 
Random "noise" in the price process 
All markets are subjected to random shocks to supply and demand, which 
can cause temporary distortions in price relationships that will impact hedge 
performance to certain degrees. Since these distortions tend to reverse themselves 
overtime, a hedge strategy that allows some flexibility in timing of when it is put on 
and when it is unwound offers some protection from random noise. In fact, a prudent 
hedger may be able to use such basis variations to achieve higher returns by trading 
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when prices are particularly favorable. On the other hand, the change of basis risk 
may not be random, in the sense that when market conditions make hedgers especially 
eager to trade, it tends to push futures prices in the unfavorable direction. In some 
immature financial markets, the existence of random noise is really common, 
especially when there are some large institutional investor can manipulate the market. 
Therefore, the equilibrium pricing theory can no longer work. The pricing of the 
futures can no longer reflect its true financial value, but depends on manipulation of a 
small cluster of investors. 
Trading noise can affect both the futures and the cash market and it tends to 
be greater in illiquid markets. Thus a futures contract with relatively small trading 
volume and open interest will tend to exhibit greater basis risk. Both noise and 
fluctuation in the carrying cost are typically greater the further a contract is from 
expiration. 
Mismatch between cash position and the underlying for the future 
Even there is no randomness in the price relationship between the futures 
contract and its underlying asset, uncertainty in the relationship between that 
underlying and the cash position one is trying to hedge will translate into basis risk 
that cannot be eliminated from the hedge. Mismatch between cash position and the 
underlying for the future may be the most common basis risk encountered by most of 
the small and medium size investors. For instance, if a investor hold a bundle of U.S. 
stocks, let say IBM, Yahoo!, Disney and General Electric, and he decides to hedge 
using fotures in order to protect his portfolio return before the announcement of 
sensitive financial figures. However, at the time he intends to buy futures to hedge his 
portfolio, he cannot find any futures contract that match perfectly to his portfolio, as a 
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result, he has no choice but is forced to use S&P500 futures. For small investors, it is 
rare for them to hold a portfolio that is the same as the index futures in terms of the 
weighting of those constituting stocks. Therefore, it is important for them to realize 
the impact of the existence of mismatch risk at their hedging decision. The latter 
section will provide the calculation of hedging effectiveness. 
Hedging Effectiveness 
The main purpose of understanding hedging effectiveness is to express the 
usefulness of trading a futures contract, based on comparing the results of a combined 
cash-fiatures portfolio and the cash position alone. The traditional approach pioneered 
by Ederington (1979)? was the first researcher who derive this result, where a 
representative hedger minimizes his risk upon hedging the position in a single cash 
commodity through transaction in a future. Thus, a simple linear regression with the 
cash price level (or difference) being the independent variable and with the futures 
price level (or difference) and a constant term being the independent variable 
generates the coefficient of determination. R ,^ corresponding to the Ederington 
measure of hedging effectiveness. This method is very popular in literature. The 
degree of effectiveness, denoted HE*, typically is measured by the percentage 
reduction in the variance of the naked spot price change. The following equation 
shows the degree of hedging effectiveness: 
7 Ederington, L.H. "The Hedging Performance of the New Futures Markets," Journal of 
Finance, 34 (March 1979): p. 157-170. 
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* — VarjAS,) - VarjAHP,) — ^ VarjAH^ —, 
— — Vaj^ASt) 
where p]^ is the square of the correlation between the change in the spot 
and the futures prices. A related measure of hedging effectiveness i s t h e ratio of 
the standard deviation of the hedged portfolio to that of the unhedged portfolio. The 
closer this measures to zero, the more effective is the hedge. However, the limitation 
of above hedging effectiveness measure is that these measures consider only the risk 
dimension, ignoring the expected returns. In the mid-80's, the use of hedge 
effectiveness with the consideration of returns had become more common in the 
literature. For example, Graham and Jennings (1987) use that they term a "return 
retention" ratio as an additional hedging measure for stock index futures. And also, 
Howard and D'Antonio (1984, 1987) and Chang and Shanker (1987)8 introduce and 
refine what they call "a risk-return measure of hedging effectiveness" that is being 
used frequently in the literature, however, these measures still have variety of 
drawbacks. 
Howard and D'Antonio (1984) proposed a model where the investors' 
optimization problem is to choose the appropriate hedge ratio so as to maximize 0h, 
the expected excess return per degree of risk of the hedged portfolio: 
e 
口 H 一 ‘ 
8 Chang, J., and Shanker, L. "A Risk-Return Measure of Hedging Effectiveness: A 
Comment," Journal of Quantitative Analysis (Seattle), 22 (Sept 1987): p.373-376. 
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where Rp = expected percentage return of the hedged portfolio, i = risk-free rate of 
return, and Qp 二 standard deviation of the hedged portfolio returns. The hedging 
effectiveness measure based on this model and proposed in Howard and D'Antonio 
(1984) is : 
where 0 = — — and a , = standard deviation of the spot portfolio returns. 
Chang and Shanker (1987) observed a problem with the Howard and 
D, Antonio measure when the excess return of the cash position is negative: Then the 
higher the effectiveness, the lower the value of measure. Therefore, the above hedge 
effectiveness was modified by Chang and Shanker (1987)，who showed that it was 
inconsistent when the excess return on the sport portfolio (Rs-/) is negative. Chang 
and Shanker (1987) suggested the following measure as an alternative: 
朋 i = ( 没 丑 - 嚷 J . 
This measure is positive when (9丑 is greater than , and negative when (9丑 
is less than (9,,. 
The first measure, Ederington (1979) framework, of hedging effectiveness 
guides the hedger correctly with respect to which hedging vehicle to choose, if 
alternatives are present. The hedger's perception of the improvement of investing on 
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the futures market is based on his view (ex ante). Because of different expectations, 
the hedging effectiveness score on the same instrument need not be equal for two 
hedgers. However, to measure who is better off, it is necessary to include the 
individual risk evaluation and size of initial position, When these factors are 
considered, conclusions based on the first measure of hedging effectiveness may be 
reversed. Thus, to rank alternative hedging instruments, the first measure should be 
applied, but to rank the individual benefits, the second measure, the Howard and 
D'Antonio model, is appropriate. It should be pointed out, as Bond and Thompson 
(1986)9 do，that the risk spreading opportunities available in the capital market as a 
whole are not taken into account in the traditional approach to hedging. 
9 Bond, G.E., and Thompson, S.R. "Optimal Commodily Hedging within the Capital Asset 
Pricing Model," Journal of Futures Markets (New York), 6 (Fall 1986): p.421-431. 
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CHAPTER III 
DATA AND METHODOLOGY 
Data 
Data Collection 
In order to conduct this study, the data required involves the daily closing 
prices of the constituent stocks in the Hang Seng 100 Index and Standard & Poors 500 
(as of December 31, 1999). In addition, the daily settlement prices of the HSI 33 and 
S&P500 index futures contract are also required in order to investigate the hedging 
effectiveness. The daily closing price of the stocks and futures collected were in local 
currency, i.e., for the HSIlOO constituent stocks and HSI33 index futures, the prices 
were in Hong Kong Dollars. Similarly, daily closing prices for S&P500 and S&P500 
index fiitures were in U.S. dollars. 
These data were extracted from Data Stream International Database and 
spans the period between January 1, 1998 to December 31, 1999. Only trading-day 
prices for both stocks and futures were used in the analysis. 
Data Selection 
There are many changes of the constituent stocks for S&P500 and HSIlOO 
throughout the financial year. In order to maintain a consistent pool of stocks for 
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analysis, it has been decided that only stocks that are included in the S&P500 and HSI 
100 on December 31, 1999 were selected for analysis in this study. 
Instead of using HSIlOO index futures, the HSI33 index futures were 
selected to act as a hedging tool. This is because the HSIlOO index futures were only 
introduced in September 1998, which leaves insufficient amount of data for analysis. 
In addition, correlation tests were conducted for the settlement prices of HSIlOO index 
futures and HSI33 index futures for the year 1999 and was found that the correlation 
between them is over 0.99 which allows the HSI33 index futures to serve as a 
replacement of HSIlOO index futures (Please refer to Appendix 1 in the attached CD-
ROM). 
Data Manipulation 
In this study, all the analysis is conducted using stock and index future daily 
return. By using the following formula, the daily closing prices collected can then be 
converted into daily return: 
t Ph ‘ 
where, 
Rt is the daily return of the stock or futures contract, 
Pt is the Stock or future price on trading day t, 
Pt-i is the stock or future price one trading day before trading day t. 
As mentioned above, the closing prices extracted was denoted in H.K.$ and 
U.S.$. However, currency conversion of the daily closing prices is not necessary as 
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this study is concerned with daily return of selected portfolios. In addition, this study 
is conducted from a point of view of small investors investing in the local market so 
that currency return and currency risk is irrelevant in the subsequent analysis. 
Methodology 
The entire quantitative analysis section is divided into four major parts. An 
integrated computer program was constructed in the C language which is used to 
assist in the calculations from Part I to Part III (Please refer to Appendix 2 for the 
program source code). As for Part IV spreadsheet software package (Excel) was used 
to further analyze the results generated from the previous sections. 
The period of analysis for this study is between January 2, 1998 to December 
31, 1999. This is because HSIlOO is only introduced on the first trading day of 1998. 
Furthermore, the data set is divided into two segments. The first segment contains 
U.S. and Hong Kong daily stock and futures closing prices for the year 1998 which 
will be used for the determination of the hedge ratio (see section below). The second 
data segment, for the period of 1999, will actually be used to test the hedging 
effectiveness of between the U.S. and Hong Kong market. 
Part I: The Selection of the Portfolios 
To study the hedging effectiveness between the U.S. and the Hong Kong 
market, portfolios made up of the constituent stocks in HSIlOO and S&P500 is created 
on each trading day of 1999 (utilizing the second data segment). The stocks in each 
portfolio are randomly selected and amount to 5%, 10% and 15% of the stocks in 
underlying index pool. (Please refer to Appendix 3 & 4 in the attached CD-ROM). In 
another words, the 5% portfolios will contain 5 Hong Kong stocks and 25 U.S. stocks. 
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The 10% portfolios will contain 10 Hong Kong stocks and 50 U.S. stocks and the 
15% portfolios will contain 15 Hong Kong stocks and 75 U.S. stocks. 
Since the goal of this study is to investigate the hedging effectiveness from a 
small investors' point of view, which often lack the time and resources to construct 
and hold portfolios that could perfectly mimic the actual index, therefore no more 
than 15% of the stocks were chosen for investigation. In addition, the fixed portion 
selection method can facilitate fair comparison between the Hong Kong and U.S. 
market in the later sections. 
Each portfolio will be liquidated after five trading days. Since there were 
247 trading days in Hong Kong in 1999, and in order to limit this study to 1999 only, 
the last portfolios were created on December 23 and end on December 30 (since 
December 31, 1999 is a holiday in Hong Kong). This procedure lead to the creation 
of 243 portfolios for each of the analysis i.e. 5%, 10% and 15%. As a result, the total 
number of portfolios for the HSIlOO were 729 (243 x 3 = 729). By the same token, 
there are a total of 744 portfolios (248 x 3) for S&P500 stocks. These randomly 
selected portfolios will be used throughout the study. 
Part n： The Determination of the Hedge Ratio 
Before index futures contract can be used to hedge the portfolio constructed 
in Part I, the number of futures contract needed, called the hedge ratio (denoted by h), 
for each portfolio must first be determined. 
The calculation of the hedge ratio involves running ordinary least square 
(OLS) regression between the daily return of each portfolio (utilizing the first data 
segment) and the respective index future daily return for the period of 1998. In this 
OLS regression process, the independent variable (X) is the 1998 index futures daily 
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return while the dependent variable (Y) is the 1998 portfolio daily return. Then the 
resulting slope from the regression will be the hedge ratio for that particular portfolio. 
As you can see, each portfolio has its own unique hedge ratio. 
Part III: Hedged vs. Unhedged 
After using the 1998 data to act as a learning period — determining the 
hedge ratios- for each portfolio and assuming that the correlation between the index 
futures return and the portfolio return remains the same, the hedging effectiveness 
between the two markets can now be conducted. 
Constructing the Unhedged Portfolios 
Starting on the first trading day in 1999, one portfolio in the two markets (same 
as the ones constructed in Part I) is constructed and are held for five trading days with 
their holding period returns recorded. This process is repeated every trading day in 
1999 until December 23 for Hong Kong and December 27 for U.S. By using the 10% 
analysis as an example, please refer to the following for the calculation of the five-day 
holding period return. 
For Hong Kong: 
Pu 二 + ... +对<9CA:10” 
尸1内二灯oc众1⑷+ ... +妨ocMO付5, 
D 一 (尸U+5 - P\,t) 
1 二 " ^ 7 ^ ， 
Where Pi,t Portfolio 1 value at time t (sum of the share price of stock 1 to 
stock 10 at time t), 
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Pi，t+5 Portfolio 1 value at five trading days after time t (sum of the share 
price ofstockl to stock 10 at five trading days after t), and 
Ri Five-day holding period return for portfolio 1. 
Note: for the U.S. market, each portfolio will contain 50 stocks instead of 10 stocks. 
Constructing the Hedged Portfolios 
Now, the index futures contract is used to hedge the same portfolio as 
before. The procedure is similar to the above section. The only difference is that 
besides stocks, shorting futures contract will also be part of the portfolio. Then as 
before, the five-day holding period return will be recorded. Again, using the 10% 
analysis to server as an example, please refer to the following for the calculation of 
the five-day holding period return with index future hedging. 
P仇 t = stock�+... + stocklO, 
尸iw+5 二 stock\t+5 + …+ stock\Q— J\ XFt+5, 
D — - Phlj) 
^Ih 二 p ， 
厂IhJ 
Where 
hi Hedge ratio for portfolio 1 calculated in Part II (unique for each 
portfolio), 
Ft Index Future Contract Price at time t, 
Ft+5 Index Future Contract Price at five trading days after time t, 
Pih,t Hedged Portfolio 1 value at time t (sum of the share price of stock 1 to 
stock 10 minus the index future price times the unique hedge ratio at 
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time t), 
Pih，t+5 Hedged Portfolio 1 value at five trading days after time t (sum of the 
share price of stockl to stock 10 minus the index future price times the 
unique hedge ratio at five trading days after time t), 
Rih Five-day holding period return for the hedged portfolio 1 • 
Note: for the U.S. market, each portfolio will contain 50 stocks instead of 10 stocks 
Part IV: Data Analysis & Comparison 
From the above sections, 2946 [(729 + 744) x 2] holding period returns 
were generated. They are made up of the hedged and unhedged portfolio returns 
containing 5%, 10% and 15% of the constituent stocks in both markets. Please refer to 
the following summary table for the overview of the results. 
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Item I No. of Items 
L F i v e - d a y return of unhedged portfolios (5%, Hong Kong) 243 
^ F i v e - d a y return of hedged portfolios (5%, Hong Kong) 243 
3. Five-day return of unhedged portfolios (5%, U.S.) 248 
4.Five-day return of hedged portfolios (5%, U.S.) 248 
^ F i v e - d a y return of unhedged portfolios (10%, Hong Kong) 243 
6.Five-day return of hedged portfolios (10%, Hong K o n g ) 2 4 3 
7.Five-day return of unhedged portfolios (10%, U.S.) 248 
5 . F i v e - d a y return of hedged portfolios (10%, U.S.) 248 
Five-day return of unhedged portfolios (15%, Hong Kong) 243 
l a F i v e - d a y return of hedged portfolios (15%, Hong Kong) 243 
IL^Five -day return of unhedged portfolios (15%, U.S.) 248 
12.Five-day return of hedged portfolios (15%, U.S.) 248 
TOTAL NUMBER OF ENTRIES 2946 
Variances of the portfolio returns for the above items are calculated. The 
Variance for item 1 is denoted by VARi and the variance for item 2 is VAR2 etc. For 
statistical purposes, the entire procedures in Part I to Part IV are repeated five times 
(in total, there are 2946 x 5=14730 portfolio holding period returns). 
Hedging Effectiveness (HE) 
As mentioned in the literature review, the hedging effectiveness is 
considered as the reduction in variance for the portfolio return. So in order to 
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evaluate and compare the hedging effectiveness for the U.S. and the Hong Kong 
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Since the simulation is repeated five times, there are five sets of the above 
hedging effectiveness. So, mean hedging effectiveness will be used for analysis 
in the latter part of this report. The mean HE is calculated by taking the simple 
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The results from these calculations can then be easily and quickly 
interpreted. In simple terms, the more the variance of the portfolio is reduced (the 




After employing the above model to estimate the effectiveness of the futures 
hedging strategy in Hong Kong and United States, the effectiveness index reflects 
how much the futures hedge can reduce the risk exposure of the investor by 
eliminating the variance of the portfolio. In a perfect hedge, the hedging effectiveness 
will be converging to one, which means the futures contract can take away all the risk 
successfully. However, in the presence of basis risk, investor can be able to diversify 
market risk, but giving no option to get rid of the basis risk. 
Before going to discuss the empirical result on the effectiveness of two 
markets, there is a general perception that U.S. futures market should have higher 
effectiveness than that of the Hong Kong market. This is driven by the following 
factors. 
High volatility of Hong Kong market 
When compared to the volatility of the financial market in those developed 
countries, the volatility in the Hong Kong market stands at high level. The financial 
market is more sensitive to the political risk, country risk and liquidity risk, though 
the characteristic of high volatility is common to those emerging markets. 
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Manipulation of institutional investors 
Individual investors usually have an perception that the future market and the 
stock market in Hong Kong are controlled by large institutional investors, and the 
movement of the index is always under their manipulation. As a result, the 
equilibrium pricing theory no longer work and valid in Hong Kong market, which the 
market price cannot fully reflect its true value. Therefore, the private investors have 
no confidence that the futures contract can work well to serve as a suitable risk 
control vehicle. 
Hong Kong financial market are less mature 
In terms of market capitalization and maturity of financial market, Hong 
Kong is far behind the fully developed U.S. market. Nowadays, with the increasing 
demand to the various financial instruments, the emergence of Over-The-Counter 
(OTC) market can design a financial instrument that tailor to the need of the clients. 
As a result, the U.S. financial markets are flooded by thousands of financial 
instruments. Private investors conceive the increasing use and the increasing 
popularity of financial instrument will bring to a more mature and efficient market, 
where all the investors can have a better understanding of the functionality of all the 
financial instruments. Therefore, the financial market will be more efficient and the 
financial instruments are expected not to deviate much from its specified target, which 
means that the financial instrument can work more effectively. 
In terms of the size and the transaction volume of the market, Hong Kong 
stock market cannot be comparable to the U.S. market. There is a general 
misunderstanding that the effectiveness will be linked to the size and the volume of 
the market. Investors believe that the larger the size and the higher the trading volume 
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of the financial market, the higher effectiveness and efficiency of the financial market 
and their financial instruments. This theory is true before a certain critical level. 
However, if the market size and volume exceed the critical level, it will pose no effect 
on enhancing the hedging effectiveness. 
Less efficient information flow 
A problem that usually experience in less developed financial market is that 
the flow of information is less efficient. The spread of information may not be able to 
reach all market participants at the same time. Therefore, some investors will have 
more information than other investors. The one who has superior information can 
make use of this valuable asset to earn extra profit in an inefficient financial market. 
The easiest and the most cost effective way to earn higher return is to trade futures 
contract, as the investor can leverage his deposits by margin trading. As a result, the 
pricing of the futures contract may not correspond to the value of its underlying but 
subject to the expectation of a portion of investor who possess the information, thus 
reducing the correlation of futures market to the underlying portfolio. 
Furthermore, in order to enhance the transparency of the listed companies in 
the U.S., the SEC require them to report their earnings every three months. Therefore, 
the investors can keep track on the latest news of the company, particularly its 
financial performance, and it is proven to be able to facilitate the information flow to 
the outside investor. Meanwhile, Hong Kong Stock Exchange just requires the listed 
companies to report earning on a half year basis. The efficient flow of information is 
expected to raise the effectiveness and efficiency of financial market，therefore, retail 
investors may induce an illusion that the futures market in U.S. should have higher 
effectiveness since the U.S. market benefit from better information flow. 
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Less Sophisticated Investors 
Comparing the education level of the investors in Hong Kong, and the U.S., 
it is obvious that the investors in the U.S. tend to have better education. The investors 
in the U.S. have better competence to understand the basis theory of economics and 
finance. At the time they intend to put their money to invest in stocks, most of U.S. 
investor may at least be able to understand the concept of over-pricing and under-
pricing. They are expected to be able to recognize the arbitrage opportunity when 
there is a mis-pricing in futures market, as a result, the possibility of mis-pricing is 
rare as there is a number of prudent investor to capture the arbitrage opportunity once 
it arise. Besides the capability of exploiting all the potential arbitrage opportunities, 
higher educated investor should have better knowledge to understand the usage and 
the fonction of the futures contracts. 
If taking into consideration of the investor profile in Hong Kong, it is not 
surprising that the majority of the investors don't have any idea about economic and 
fmancal theories. Their investment decision is not based on fundamental analysis, 
such as industry analysis, company analysis and the profitability analysis, but they 
depend on the rumor, their own sentiments, the trend and the fever of the market. An 
example to this is the perceiving Internet Stocks as the "gold-rush" of the 1990，s. 
After the analyst downgraded earning potential of those Internet stocks in the U.S., 
Nasdaq start to undergo an adjustment. A clear message from the valley of Nasdaq 
initiate the dip of Hong Kong Internet stock is that the investors in Hong Kong put 
less emphasis on the fundamentals of the companies, while placing the “concept，，as 
their first priority in investment decision. Therefore, it comes to a conclusion that the 
investors in Hong Kong are less rational. The flood of irrational investor may slash 
the effectiveness of the financial instruments. 
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Results and Discussion 
After calculating the effectiveness of two markets by the simulation model, 
the following results were generated (Please refer to Appendices 5 & 6 in the attached 
CD-ROM for the full listing of the portfolio returns and the corresponding hedge 
ratios). The result first shows that the average holding period return of the unhedged 
position is greater than that of the hedged position in both markets. In Hong Kong 
market, the average 10% portfolio-5-day holding period return is 0.703% for the 
naked portfolio position, and the hedged portfolio average 5-day holding period return 
is -0.028%. In U.S. market, the 10% portfolio-5-day holding period return amounts to 
0.082% while the hedged position 5-day holding period return is - 0.027%. Please 
refer to Table I below for the summary of results mentioned above. 
TABLE I 
Five-day holding period Unhedged Position Hedged Position 
臉 n (%) («/o) 
Hong Kong ^ ^ ^ 
The result illustrates that the average holding period return of the 
hedged position is negative in both markets. It matches to the basis portfolio 
management theory that the minimum variance hedge ratio will result to over-
hedging. In the over-hedging situation, investors will buy/sell more than enough 
futures contracts in the hedged position, from maximizing the portfolio overall 
return point of view. As a result, if the market goes up, the return of the hedged 
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position will be negative as the hedged position sold short too many futures 
contract. 
Empirical Results 
From the results generated (Please refer to Appendices 5 & 6 in the attached 
CD-ROM), the Hong Kong financial market experienced higher volatility and 
standard derivation. It means that Hong Kong financial market is more volatile in 
terms of the variation of portfolio return. The variances of the unhedged portfolios 
composed of randomly selected 5%, 10%, and 15% stocks in the Hong Kong stock 
market are 21.941, 16.289, and 14.550 respectively. They are five times higher than 
that of the corresponding portfolios of the U.S. market, which the variances are 4.045, 
3.679, and 3.602 respectively. 
The average values of hedging effectiveness of the 5%-, 10%-, and 15%-
portfolio of Hong Kong market are 0.460, 0.601，and 0.710 respectively. It means that 
the futures contract can help to reduce as high as 46% of the variance of the 5%-
portfolio, 60% of the variance of the 10%-portfolio, and 71% of the variance of the 
15%-portfolio. Similarly, the hedging effectiveness of the 5%-, 10%-, and 15%-
portfolio of U.S. market are 0.460, 0.601, and 0.710. Please refer to the Table II & III 
for the variance, and the hedging effectiveness of two markets. 
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Table H 
Variance Unhedged P o s i t i o n H e d g e d Position 
% of constituent stocks in 5% 10% 15% 5% 10% 15% 
each portfolio 
Hong Kong 21.941 16.289 14.550 1 1 . 8 2 9 ^ 4 . 2 1 7 




Hong Kong ^ ^ O ， 
0 4 ^ 
Hong Kong/U.S. 1.071 TT^I 1.372 
The results are consistent over different portfolio categories in that the Hong 
Kong futures contracts enjoy a better hedging effectiveness compared to the U.S. 
market. It is possible to see from the table that the hedging effectiveness of Hong 
Kong futures contracts are 7.1% to 37.2% higher than that of U.S. futures contract. 
Such finding may surprise many investors as they might have a perception that U.S. 
futures contract should have better hedging effectiveness. It is also worth noting that 
the hedging effectiveness is sensitive to the number of stocks in the portfolio. (Please 
refer to Appendix 7 for summary table that presents the major findings of this study in 
an easy-to-understand manner). 
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Explanation for the differences 
Many investors might have expected that hedging using the index future 
contract might be more effective in the U.S. market when compared to Hong Kong. 
There might be a number of factors, both in the external environment and in the way 
this study is conducted, that might be able to explain such unexpected results. 
Correlation between the index and the underlying fUtures 
Further analysis of the futures and the underlying index for HSI and S&P 
reveal that there are a much higher correlation between the futures and the index in 
the Hong Kong market. 
For the year of 1999, the correlation between the HSI index and future prices 
has a correlation of 0.9993 while the S&P index and futures has a 0.9881 correlation 
between them. Further analysis using OLS regression is also conducted on the return 
between the index and futures for HSI and S&P. It is found that the for HSI and its 
futures is 0.8601 while the R^ for S&P and its futures is only 0.4800. 
M ^ HIS ^ 
Correlation on price (p) ^ ^ ^ ^ 
Regression on return ( O 0.8601 0.4800 
At first glance，it might seem that this is unexpected as the U.S. market is 
mature, more advance with more trading volume. Therefore, one would expect that 
the U.S. market should have a higher correlation between the market index and the 
underlying futures. 
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Such difference could be due to the fact that the Hong Kong market is a 
much smaller market, with index futures being the only index derivatives. Although 
HSI index option is available，but the trading volume is relatively low. So, with such 
simple single relationship (see Figure 4), institution and investors can make profit by 
manipulating the cash and futures market only, causing a high correlation between the 
HSI index and its futures. 
Figure 4 
/ Cash Market \ / Futures Market \ 
(HSI Index) < • (HSI Futures) 
On the other hand, with so many index derivatives available (index futures 
and options with various exercise price) in the U.S. market, a much more complex 3-
way relationship exist between the index and its derivatives (see Figure 5). As a 
result, if the institution investors wish to manipulate the market in order to make a 
profit, they must do so in the cash, futures and option markets. This could cause a 





/ \ i S&P500 \ 
[ S&P500 \ ^ • Futures 
Furthermore, the availability of futures contract substitutes in the U.S. market 
may also weakens the link between the futures, options and index portfolio. Instead of 
solely using the futures contracts to hedge against the portfolio position, there are 
plenty of index futures equivalent instruments in the market, for instance the SPDR. 
The SPDR (also known as the "Spiders" or the Standard & Poor's Depositary 
Receipts) is created based on the S&P 500 Composite Stock Price Index - the U.S. 
benchmark for professional investors. The SPDR Trust is a unit investment trust that 
holds shares of all the companies in the S&P 500 and closely tracks the price 
performance and dividend yield of the Index. Investors can buy or sell the entire 
portfolio of the 500 highly capitalized stocks of the S&P 500 in a single transaction as 
easily as you buy or sell shares of stock. 
Moreover，as the cost to of index fund, such as Vanguard S&P 500 index fund, is 
not only generally cheaper than other funds but also more convenient to buy. As a 
result, these funds are really attractive to those investors who simply wanted to align 
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the portfolio return to the market return. The increasing supply of index funds leaves 
investors more freedom and choice to choose between their favorite financial vehicles 
and to replicate the market portfolio. As a result, the S&P futures contracts are not the 
only financial product that can align with the S&P 500 cash position. The existence of 
other financial products such as the tracker fund and the SPDR can weaken the 
cohesiveness and degree of correlation between these three circles (cash market, 
options and futures). This factor alone may be the one of the main reasons that caused 
the lower futures hedging effectiveness in the U.S. market when compared to Hong 
Kong. 
High variation in the equilibrium price relationship between cash and futures in U.S. 
market 
In the fundamental theory of futures pricing, the equilibrium price of futures 
can be calculated by the cost of carry model.: 
F 二 Se�"�, 
where r is the risk free rate, and q is the annual dividend yield. 
It is clearly stated that the pricing of futures are determined by the price of 
the underlying stock, the risk free interest rate and the dividend yield. In the selection 
of current stock price level and the dividend, there is no doubt that all the investors in 
the market will choose the same figure. However, the potential problem of 
discrepancy in the pricing calculation is the selection of interest rate. As the financial 
market in U.S. is highly mature, a number of interest rate derivatives available in the 
market and at the same time, a list of interest rate benchmarks filled in the market. It 
is believed that the selection of risk free interest rate as a ground of calculating the 
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futures equilibrium price and high volatility of interest rate will greatly distort the 
equilibrium pricing relationship between cash and futures. 
Selection of risk free interest rate 
The common risk free interest rate indexes are federal funds rate, commercial 
paper, bankers acceptances, Certificate of deposits, Eurodollar deposits, bank prime 
loan, discount window borrowing, U.S. securities Treasury bills and 30 years 
Treasury Bond rates. However, the selection of interest rate is subjected to the 
investors' source of fund, investment duration and their investment objective. For 
instance, if an investor short sell 30 years T-bond, the investor has the obligation to 
pay the interest based on the 30 year T-bond yield. In his calculation of investment 
return, the risk free rate he uses to evaluate the pricing of futures should be the 30 
years T-bond rate. For each investor, if his funding of investment is from different 
sources, he may come up with different equilibrium price than other investor. In a 
comparison of availability of risk free interest rate benchmark in both markets, it is 
obvious that the number of risk free interest rate benchmark in U.S. exceed the 
number of interest rate benchmark in Hong Kong financial market. As a result, the 
investors in the U.S. market are more likely coming up with different equilibrium 
price, based on different interest rate, than that of the investors in Hong Kong market. 
It implies that the variation of equilibrium pricing between the cash and futures 
market will be higher in the U.S. market. As a result, the U.S. investors may 
experience higher basis risk than the investors in Hong Kong. 
Volatility of Interest rate 
Since the interest rate derivative is frequently traded in the U.S. financial 
markets, so the U.S. investors are more aware of the interest rate fluctuations. Due to 
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elevated popularity of trading interest rate related derivative, the flow of interest rate 
information is more efficient and the interest rate movement is highly sensitive to the 
market information. The trading ofT-bill and T-bond can help to reflect the investor 
expectation on the interest rate movements. However, in the Hong Kong financial 
market, individual investors do not have enough channels to express their 
expectations on interest rate movements. Therefore, it is less susceptible to the flow of 
information than in the U.S. market, indicating that the volatility of interest rate 
movement is lower in Hong Kong financial market. 
Limitations 
Learning Period 
It has been the objective of this study that a wide variety of stocks in both the 
H.K. and U.S. market would be used to form the portfolios. In view of the fact that 
there are only 33 constituent stocks in HSI, it was decided that the HSIlOO would be 
used instead. However, the HSIlOO only came into existence on January 2, 1998. As a 
result, the learning period for the hedge ratio is limited to one year only. 
Such short period of learning time may not be sufficient to determine the 
relationship between the portfolios and the future index. It is possible that a longer 
learning period, say five years, may be needed in order to more accurately determine 
the relationship and hedge ratio between the portfolios and the index futures. 
Cross Hedging 
In this study, HSI33 index futures was used to hedge the portfolios consisting 
of the constituent stocks of HSIlOO. The reason for this is that the HSIlOO futures 
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only came into existence in September 18，1998 leaving too little data for learning and 
the determination of the hedge ratio. Although the HSI33 index futures has a very 
high correlation with HSIlOO index futures in 1999, nevertheless, crosshedging exists 
and to some degree would increase the basis risks and affects the effectiveness of the 
hedge. 
Mismatch between the futures and the underlying index 
As mentioned before, mismatch between cash position and the underlying for 
the future may be the most common basis risk encountered which would also affect 
the hedging effectiveness of the portfolio. 
With the ever-changing business environment, company value, in terms of 
market capitalization, are also changing continuously. As a result，the constituent 
stocks of the index must also be adjusted accordingly throughout the year in order to 
reflect such changes. In the year of 1999 alone, 41 stocks had been added/deleted 
from the S&P500. To name a few，Yahoo!, QUALCOMM Inc. and Lexmark 
International Group A, are among those which had been added. As for the HSIlOO, 12 
stocks had been added/deleted from the index within the same period of time. 
However, in this study, the pool of stocks that are used to construct the 
portfolios are the constituent stocks of the index as of December 31, 1999. As a result, 
there are mismatch between the underlying stock and the futures. In addition, the 
determination of hedge ratio also suffers from similar problems. These two reasons 
might have contributed to the accuracy of the results. 
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Missing Stock Data in the S&P500 
The stock prices and index futures settlement prices used in this study were 
extracted from Data Stream International Database. However, during the collection of 
the daily stock prices for the S&P500 constituent stocks, seven stocks prices data 
were unavailable. The authors of this paper have attempted to seek out the prices via 
other source but were met with limited success. As a result, in stead of using a pool, 
which contains 500 stocks, only 493 stocks were included in the stock pool for 
random selection when constructing the daily portfolios for the U.S. market. 
These missing stocks could represent a source of inaccuracies, as there are a 
smaller pool of stocks for portfolio construction. However, it is imagined that the 
extent of this effect would be considered minimal as the missing stocks represent a 
very minor portion of the S&P500 portfolio in terms of market capitalization. 





The empirical results reveal the fact that the use of futures contract could 
greatly lessen the market risk in Hong Kong while hedging by futures gives less 
protection to the portfolio in U.S. The finding helps the investors, especially retail 
investors to better understand the degree of hedging effectiveness in both markets. 
Due to the mismatch of the underlying of futures and stock portfolio, there is no way 
for the retail investor to eradicate all the market risk. The hedging strategy can only 
work perfectly if the retail investors are holding the portfolio exactly the same as the 
underlying of the futures in term of constitutes and the proportion of each constitutes, 
and in the absence of basis risk environment. However, due to the limited time and 
resource of retail investors，the assumption of them holding a large pool of stocks is 
impractical. Yet, as stated in the beginning of this report, the aim of this study is to 
allow the retail investors to better understanding how much risk they could eliminate 
by using the index futures as the hedging tool. 
T r a d e o f f between risk and return 
It should be noted that there is no free lunch in the world. An investor cannot 
get the free protection without giving up anything. Investors always link financial 
instruments and insurance together in their function of giving the acquirer the 
protection of the occurrence of unexpected events. Investors cannot get the protection 
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for free, as a return; he has to pay for the protection. The form of compensation falls 
into two categories，and it will appear in either monetary form or reduction of return. 
Insurance falls into the first category, which the insured party has to pay for the 
insurance premium. Meanwhile, futures hedgers are using return as the tradeoff the 
protection. It means that if the investor intend to lower the risk exposure, it is 
inevitable that he will be subject to lesser rate of return. In this study, it was found that 
the average holding period return of the hedged position is lower than the unhedged 
position in both markets, and the average rate of return for the hedged portfolios 
become negative. Due to the over-hedging in minimum variance method, the holding 
period return of the portfolio even falls below zero. In this particular study sample, the 
average five-day holding period return of the hedged portfolios is -0.028% and -
0.027% in the Hong Kong and in the U.S. market respectively. It is essential for the 
investor to realize the existence of the tradeoff between the risk and return. Investors 
can be able to freely choose the combination of the risk and return according to their 
own preference and their sensitivity of risk and return. 
Hedge Effectiveness 
The results from this study indicate the effectiveness of futures hedging in 
Hong Kong is better than that of the U.S. market with the hedging effectiveness of 
Hong Kong futures contracts ranging from 7.1% to 37.2% higher than that of U.S. 
futures contract. Such differences could be due to a variety of reasons such as the 
differences in the correlation between the index and the underlying futures, the 
volatility of interest rates, the selection of risk free interest rate and the high variation 
in the equilibrium price relationship between cash and futures in U.S. market. 
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It is also interesting to note that with the increase number of stocks in the 
portfolio, the hedging effectiveness also increases. This is not surprising since more 
stocks within the portfolio would closer mimic the underlying index. As a result, the 
use of the index futures to hedge against the larger stock pool will be more effective. 
However, it is out of the scope of this project to seek the explanation of the 
relationship and the behavior between the number of stocks in the portfolios vs. the 
hedging effectiveness in the respective markets. 
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